no B Hell, MHB kamercd, y&e ACHO BHPAEACTCH npuMEHHMMOCTS BH
cTABIJEMAT0 MHON FEajaia EO BCeil COBOKVIHOCTH 9JACMEHTOBD, naif
EOTOPHXH A3BBCTEHD CB pocropbprocrin. Ha 3T0TH pash d H HeAalb
IpeHMyIecTBEHHO HafITH OOmMY® CHCTeMy JAEMEHTOB®. Bors arors

OOHTD.

Bi=—=50: Zr=90 2=150.
V=51 Nb=94 Ta=182.
Cr=52 Mo=96 W —=186.
Mn=55 Rh=1044 Pt=1974
Fe=56 Ru=104,4 Ir=198.
Ni=Co=159 Pl=1066, 0s=199. |
H=1 o Cu=63,4 Ag—108 Hg=200.
' Be=9, Mg =24 Zn=65,2 Cd=112
B=11 Al=274  ?=68 Ur=116 Au=197?
C=12 Si—28 ?=70 Su=118 |
N=14 P=31 As=75  Sb=122 Bi=210
0=16 S=32 Se=179,4 Te=128?
= Cl=35s5  Br=80 =127
Li=7 Na=23 "K=39 Rb =85, Cs=133 Tl=204
-~ Ca=40 Sr=87,8 Ba=137 Pb=207.
P=45 Ce=92

2Er =56 La=94
?¥t—60  Di—=95
ln=756 Th=118?

& NOTOMY NPHXOARTCA BB DA3HHXE PAIAXE mchre pasxnyHoe uswbienie pasrocrelt,
yero HBTH BB FIABHHXE JHCIAXD npexdaraeMoR TalLMmE. Hid =me mpHuieTcA Opexno-
IarATh OpH COCTABAEHIM CHCTEMH OdEHE MHO[O HEX0CTADIIHXE ~94€HOBE. To H
Ipyroe Malo purofE0. Mub Kamercs mpurows, amfoaBe eCTECTBEHUANT COCTABETE
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) : Periodic Table of Atomic Radii

it | HE Atomic Symbol —{C 66— Atomic Number ‘3’1’: 3
- e * 2 ;
. Group Group Group Group Group
| i 13 14 15 16 17 5(
i 77 ——— Atomic Radius (pm) B 5c 6N 70 8[F 8N Ty

79 77 74 73 71 B!
A 3Si 14|P 15(s 16l 17|Ar 18]

| 2
!‘j Group Group Group Group Group Group Group Group Group Group | g - il
3 4 5 6 7 g 9 10 11 12 | 143 | 117 | 16 | 102 | 99 | 9
. V- 23[Cr  24[Mn_ 25[Fe 26 Ni  e28[cu_ 29fzn 30[Ga 31fGe 32[As  33|Se  34[Br 35)Kr 3|
i 131 | 125 | 129 | 124 125 | 128 | 133 | 122 | 122 116 | 114 | 11y
b 41|Mo 42{Tc 43rﬁu 4
143 | 136 | 135 | 133 ) |
;3 G5, 55|83 ¢ Ta  73|W T74fRe - 75|05 76 86
| R 265 143 | 137 | 137 | 137 | 136 | 139 | 144 | 150 | 171 [ 175 | 155 | 140 | 140 | 145
% Fr. 87[Ra.. Unp 105|Unh 106|Uns 107{Uno 108|Une 109 i
‘ % :"“»au‘
I 270 | 220
il Figure 5-12 Atomic Lanthanide Series
il radii decrease from —59[Nd; 60[Pm._ 61 Lu
left to right across a Cacl) , : = | §
: i A period and increase - AR
( g | down a group. 93[Pu 94|Am 95/cm 6|6k 97|Cr  98|Es 99[Fm 100[Md" 101fNo 102]Lr 103
A i ‘ ¢ 8 Gty i
B | 180 | 161 | 139 =
| Actinide Series
7 | Ly
i | Sample Problem 5.5
|
i i
(o L
|

144 Chapter5




First lo

nization Energies
“kJd/mol

1 6 ——— Atomic Number - _G'fg’p
H P
1 P o Y b ]
G?{_Li Group C ieg Group Group Group Group Group He
:]3 2 1086 —{— First lonization Energy 153 1; 175 1; 197 2%2
Li | Be B C N | O F | Ne
520 | 900 801 | 1086 | 1402 | 1814 | 1681 | 2081
11 12 13 || 14 15 16 | 17 18
Na Mg Group Group Group Group Group Group Group Group Group Group | Al S' ' P S Cl Ar
496 | 788 | 3 T 6 7 8 9 10 11 12 | 578 || 787 | 1012 | 1000 | 1251 | 1521
1® I Bo || & op || 28 || 2u || 86 || B8 | &7 || 28 || 28 || Be | B 32 | 33 | 34 | 35 | 36
K (Ca | Sc | Ti |V |Cr |Mn|Fe Co N [Cu|Zn Ga | Ge | As | Se | Br | Kr
419 | 590 | 631 | 658 | 650 | 653 | 717 | 759 | 758 | 787 | 746 | 906 | 579 | 762 || 944 | 941 | 1140 | 1351
37 | 38 | 39 | 40 | 4f | He | e #s T Ee I a I ER | TEe T B | TEh 52 | 53 | 54
Rb | Sr | Y | Zr |[Nb {Mo | Tc |Ru Rh |Pd | Ag |Cd | In | Sn | Sb | Te I Xe
403 | 550- | 616 | 860 | 664 | 685 | 702 | 711 | 720 | 805 | 731 | 868 | 558 | 709 | 832 | 869 | 1008 | 1170
55 186 |7 W2 |78 T2 T E 1 @ |7 [T | 7@ || Bo | B 82 | 83 | 84 | 85 | 86
Cs Ba | la|Hf [ Ta| W Re |Os | ir |Pt |Au |Hg | Tl |Pb | Bi | Po | At | Rn
376 | 503 | 538 || 654 | 761 | 770 | 760 | 840 | 880 | 870 | 890 | 1007 | 589 | 716-| 703 | 812 | - | 1038
87 | 88 | 89 || 104 [ 105 | 106 | 107 | 108 | 109
Fr | Ra | Ac |Unq|Unp |Unh |Uns |Uno |Une
- | 509 | 490
Lanthanide Series
1 58 [ 59 [ 60 [. 61 62 | 63 | 64 | 65 | 66 | 67 | B8 | 69 | 70 [ 71
Ce | Pr [Nd |/Pm |Sm Eu |Gd | Tb Dy Ho | Er | Tm | Yb | Lu
528 | 523 | 530 | 536 | 543 | 547 | 592 | 564 | 572 | 581 | 589 | 597 | 603 | 523
90 | 91 92 | 93 | 94 | 95 | 9 | 97 | 98 [ 99 [ 100 | 101 [ 102 | 103
Th |[Pa| U |[Np | Pu |Am Cm Bk | Cf Es |[Fm  Md | No | Lr
590 | 570 | 590 '

Actinide Seriacg
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TABLE 5-4 FIRST FIVE IONIZATION ENERGIES (IN KJ/MOL) FOR ELEMENTS

OF PERIODS 1-3

Period 1 [ Period 2
H He ')11&1 Li % Be B @ N O F Ne

| 1312 520AY° g0 801 1086 1402 1314 1681 2081
I 5250 175782457 2353 2856 3388 3374 3952
i 11 815 3660 #4621 4578 5300 6050 6122
. 21 007 6223 7475 7469 8408 9370
v 9445 10990 11023 12 178
S Cl Ar

I 1000 1251 1521
i 2251 2297 2666
Tl 3361 3822 3931
v 4564 5158 5771
v 7031 6540 7238
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Electron Affinities

kJ/mol
1 B! ——+— Atomic Number G’%“p
H 2
-73 —+— Symbol
Group  Group C 4 Group  Group Grosup Grosup Group (':S
1 2 - 13 14 1 1 17
AT A | —128 —— Electron ;.lfflnity : 5 = 3 ™
Li | Be B C N | O F | Ne
-60 | (240) -83 | -123 0 -141 | -322 | (29)
11 12 13 14 1ils, 16 17 18
Na Mg Group  Group Group  Group Group  Group Group  Group Group  Group AI Sl P S CI Ar
-63 | (230) 5] 4 5 6 7 8 9 10 11 12 (-50) | -120 | -74 | -200 -349 | (35)
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K|Ca|Sc | Ti|Vv|cr Mn | Fe [Co | Ni |[Cu|zn Ga | Ge | As | Se | Br | Kr
-48 | (156) - -38 -90 -64 - -56 | -90 | -123 | -123 - (:36) | -116 | -77 | -195 | -325 (39)
37 38 39 40 41 42 43 44 45 46 47 -48 49 50 51 52 (53! 54
'Rb | Sr | Y | Zr | Nb | Mo Tc | Ru | Rh | Pd Ag | Cd | In | Sn | Sb | Te | | Xe
-47 | (168) - ~ ~ -96 — - - - -126 - 34 | -121 | -101 | -183 | -295 (41) l
55 56 8. 72 75 74 75 76 (78 79 80 81 82 83 84 | 85 86
Cs Ba | La | Hf | Ta| W Re | Os | Ir | Pt | Au Hg | Tl | Pb | Bi | Po | At Rn
460 |1 (52) - — -80 | -50 | -14 = - -205 | -223 - -50 | -101 } -101 (-170) | (-270) (41)
87 88 89 104 105 106 107 108 109
Fr | Ra | Ac Ung Unp |Unh | Uns Uno | Une Values in parentheses are calculated:
- [(-44) = o values notin parentheses are experimental.
- (
( ¢
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Periodic Table of lonic Radii

Group
1
_ 1 6 Atomic Number Groun
\ 2
HT 208 Atomic Size — —— lonic Size : >
Group : Group Group Group Group Group
2 e 13 14 15 16 17 [He
3 4 lonic Symbol —C 260+ lonic Radius (pm) 5 6 7 8 9 10
@ o o @ @@ ;
Li* 68[Be** 31 B C'~ 260|N°~ 171/0%~ 140|F~ 136|Ne
11 12 _ 14 15 16 17 18
\ S Group  Group Group Group Group Group Group Group Group Group @ [ ’ © . .
Na* 95|Mg°* 65| 3 4 9 10 11 12 A|3+ 50fSi [P~ 212|$*~ 184(CI~ 181|Ar
19 20 21 2 23 24 25 % 27 28 29 30 32 33 34 35 36
© 0 © @ e oo oos 0o e s e @@
K* 133[Ca®* 99|Sc** 81|Ti** 94(ve* 88|Cr** 83|Mn* 80|Fe®* 74|Co’* 72[Ni** 69[Cu’* 96|Zn’** 74[Ga’* 62 Ge__ As Se?~198|Br— 195|Kr
TR (48 39 40 41’ 42 43 44 45 46 41@ 48 49 51 52 53 54
Hb.-!148 Sglna Y&+ 927r Nb Mo Te Ru Rh®*+ 68[Pd’* 80|Ag™ 126[Cd®* 97|In®* 81[Sn®* 93|Sb** 76|Te?~221|I— 216|Xe
55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
@0 ® o oo oo oo o000®®oe e
Cs* 169[Ba®* 135 |La®* 114 [Hf Ta W Re 0s Ir P+ 80|Au* 137|Hg®*110|T°* 95|Pb®*120|Bi** 96|Po At Rn
87 88 89 104 105 106 107 108 109
Fr* 180|Ra®* 143 A03!118 Ung Unp Unh Uns Uno Une

HRW material copyrighted under notice appearing earlier in this work.
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Periodic Table of the Electronegativities

Gr?up
III 6 ——— Atomic Number Gr,°§‘p
2
2.1 :
Group G Sigke Group Group Group Group Group He
3 i 25 = Electronegativity 153 1; 175 1: 1; s
Li Be B C N (0] F Ne
1500 |11 20 | 25 | 30 | 35 | 40
11 12 13 14 15 16 17 18
ON: Tg Grgup Grgup Grcsnup Grgup Grgup Grgup Grgup Gr1061p Gr10‘up Gr102up 1Aé 182 . 2': 285 ;::) ! Ar
19 20 21 22 23 24 .25 26 27 28 29 30 31 32 33 34 35 36
K [ Ca | Sc | Ti \'/ Cr ([Mn | Fe [Co | Ni ([Cu | 2Zn ([ Ga | Ge [ As | Se | Br | Kr 5
0.8 1.0 11.3) 1.5 56 1.6 1.5 1.8 1.8 1.8 1.9 1.6 1.6 1.8 2.0 24 2.8 3.0
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb | Sr Y Zr | Nb (Mo | Tc | Ru | Rh | Pd | Ag | Cd In Sn | Sb | Te | Xe
0.8 1.0 1.2 14 1.6 1.8 19 2.2 22l |} 22 1.9 1.7 1.7 1.8 19 281 25 26
S5l INEH 57 72 73 74 75 76 77 78 79 80 81 82 83 84 | a5 86
Cs ([Ba |La | Hf | Ta | W |Re |Os [ Ir | Pt |Au |Hg | Tl [ Pb | Bi | Po [ At | Rn
0.7 09 11 13 15 1.7 19 2.2 2.2 2.2 2.4 1.9 1.8 1.8 19 20 | 22 24
87 88 89 104 105 106 107 108 109
Fr | Ra | Ac |Unqg|Unp | Unh | Uns | Uno | Une
0.7 0.9 i1l L
Lanthanide Series
58 59 60 . 61 62 63 64 65 66 67 68 69 70 71
Ce | Pr [Nd ([Pm |[Sm | Eu |Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu
15l 11 11 1.4 il 14 11 1.1 1.1 1.1 1.1 11 1.1 1.2
90 91 92 a3 94 95 96 97 98 99 100 | 101 102 | 108
"Th |Pa | U [Np [Pu|Am |Cm | Bk | Cf | Es | Fm | Md | No | Lr
13 115 1.7/ 1.3 ]2 1.3 1.3 113 153! 1.3 1.3 153 1.3

Actinide Series

HRW material copyrighted under notice appearing earlier in this work.
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